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as 1...WAVE NUMBER (cm-*') 
2...INTENSITY (ARBITRARY UNIT) 

(57) Abstract: A method for producing a hydrofining catalyst, which comprises preparing a fluid containing molybdenum, phos- 
— phorus and cobalt or nickel to be carried, and contacting a carrier comprising an inorganic porous oxide with the fluid, wherein the 
fluid has the mole ratio of molybdenum to phosphorus of 2.5 to 7.0, the mole ratio of the sum of molybdenum, cobalt and nickel to 
phosphorus of 3.5 to 9.0, and the ratio of molybdenum to the sum of cobalt and nickel of 1.9 to 2.8, and wherein the fluid has a pH 
of 2 to 5 and exhibits a spectrum of Raman spectroscopy having a peak top in the range of 965 to 975 cm'^ A catalyst produced by 
C4 the method is excellent in desulfurization activity. 

J^tt35><2. 5-7. uvfcM-rs^ut^-r^. =i/<;u ht><*:tf=.*>^;ua)^tt(D^jntA^3. 5-9. 



wo 2004/020090 Al llliilililliilllllinDiliDlliilHIilllii 



NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ. UA, UG. US, UZ, 
VC, VN. YU, ZA. ZM. ZW. 

(84) Jt^ a f£t«;: ARIPO (GH, GM, KE, LS, MW, MZ. 

SD, SL, SZ, TZ, UG, ZM, ZW), ^ i/T4#K^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P y /i¥f%^ 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 



OAPI (BP, BJ, CF, CG, CI, CM, GA. GN. GQ. GW, 
ML, MR, NE, SN, TD, TG). 

— mtRtaM^m 



wo 2004/020090 



PCT/JP2003/011025 



Bmm 

iM.i5}iizmL. mat. 7mitym.^^m^-t^ijm\zm-t^o 

mmit. 7\^m(DW^TX'mit7i^m)^ii7mmnm^^im^-^^'b(D-c&K>. M^bTK 
ti%[^±^it^tzisb. vm^. ^moMn. mtfut^ ^^^mm^mtj:t:iz'D 
^mmz-Di>\xit. ^fii^^^^^izmmt^it^rMz. ^ig. mwm. mmrj: 

irtOiB-a-A^irf^tlTU-So i5'Jx.(i\ 2 7 7 5 2 Otlix ^'J 7" K U >^(7) 

:^^^A?»§7JT^tlrl^*o «^i^2 5 7 5 1 6 STiiv mit'^'JzrT>. ^®r-'y<r;u. g 

^tlTlNSo mi¥4-26 5 1 5 8m. ^^=i/nVUK. 'J i>I7't^>. 
:*:£±ll^A(is #r^1¥2 0 0 0 - 4 2 4 1 ST. ^ 'J y7='>^y >^-'!?A. j^^DA' 



1 



wo 2004/020090 



PCT/JP2003/011025 



J; Xfzi J h * tz.lt- 'J-Jl^CDimXtm^CDmmiZib K> . ^"^(D p H ■Cfei>*m)l£^ 

(ov>izM-r^'t*jyT>a>^)i\tt^2. 5—7. OTfeOx 'J>icwi>^u:r7=>. 

tjf- 'v <r-»UcD-a'it(z:*tr -5^ U 77=>C7)^;bJ:b3b^ 1 . 9 ~ 2 . 8XSb'0. iE.^}m> P H 
2~5"Cfe«9v fi*^;«0D^-7>»^X'^^ h;U/)<. 9 6 5 cm-'A^e»9 7 5 cm-' 
(Omz^-'^ [^^i/y^^-t^t<OX&^o 

:^%B^(Dm^-^mztsi^Xs mw^immiz^m^-^^JimcDmz^ mitmmmrFx 

cm-'/)^e>9 4 5 cm-'C0PB^(z:l^--j7 h»v3^^WLx 9 6 5 cm-'ft^e>9 7 5 cm-' 
roPB^ODtr—i? h'v:^/}^ 9 35cm-'ANe)9 4 5cm-'(Z)FB^(7)l^— ^7 S .y^J; 0 'fcstx 
Ziit^nt. L^^o ^/c> *IJ$/'^(D^x'>:S-^X'^'j7 h-lUA^. 9 6 5 cm-'*^e>9 7 5 c 
x^-'<Df^(D^-0 K •v7^cfc'9t,^£l^ 1 04 0 cm-'/)^'=) 1 0 5 0 c m-' COFbKDI^-^ 
^^liv 1 04 0cm-'ANe.1 0 50cm-'(DPB^(7)tf-^ K'i/r^S: 



wo 2004/020090 



PCT/JP2003/011025 



5. 0-9. OTfeO. ^Bi$•;S0pH/)<3~5-Cfei.C:^l/)W*tt^o 

laaii. ffi*^)?s6 6 1 4(D^^>'^^^^-tm'^^^o 

EI5li. ta^;^S5 2 0 9(D^T>^fejr1"lll'^fe*o 
Eieii. S*^>iS6 6 0 7(D^^>'»3t«:'Fl"®'^fe^o 
HI 7 lis S^^jfSe 6 1 0(D^ y'>53-7fe^7Fl"lll'^fc2>o 

00mVg>^l3»*^<l*200mVgW±T'fe'9.m^i*^0. 3-1 cm^ 

/g.mzn^L<\to. 5cm V 9 liii-^fe . ^^mimm^ a - 2 O n m > 

IC57*U<li4-1 2nmTfeSo t^l^^ ^B^^ffl^-^^-RaS^iil*. 5 0%|gai>S^/)^ 
4 8 O^C^CD^^^&^o il^. ^'F.IS^roa 0%-^dij^li. 5 8 O-CL^^TTfeSo 



wo 2004/020090 



PCT/JP2003/011025 



4 6 0~5 6 0'C(Dfg^T:fe2>o 

XijRg^-eifiiJ^ UfcJ:b^®fSA<»* U<(i100~40 0 m Vg > 4tlc:»* U < (* 1 

5 0 m Vg w.±Tfe?>o mmiST.^mm-^m'^K.rdmiimttmt. u < (*o . 3-1 

cmVg. ^(3:i?*L<(iO. 5 cmVgiJil±Tfe«9. ^t^^mmfl***? * U < (* 3 

-5) 3!)<2. 5 — 7. ^J>lzn-t^'E*jy'f>. Zi/\';U Kfecfcl/n^y^^KD^ 

'JVCO^JUtfeTriiJoycfiiTrfeOx WTx r(Mo+Co + Ni ) /P(Dttj ^tit^-p) 
3. 5 — 9. OTfeOs A^^v =>/\*>iUhfci;t;'-'y^^U(D'^ltll*tr^^U:^-r><D^ 

tfeTfJo^cfiST^Ov 1UT> TMo/ (Co + N i ) ©tbj ) 1 . 9 — 2. 8 

Trfe 0 X niZlt. y >l3*^-r 'J y-7=>(D^;UJ:bA<4 . 1 — 6 . 5 Tfe t) x U >iZM 
•rs^'j:^-r>x =i/\*;U hil3J;i;f-'y^JKD'&lta)^^UJ:bA^5. 0—9. 0Tfe5»z:i: 
Lt>o z)/k;u hfc<fct/-y^>iuc7)^iti3^-ri>^'J :/T=>a)^>'UJ:bA«2 . 

2-2; Slrik^Ztijm^L^^o ^nmzm^^^tm^y^OpHlt. 2-5xi?SL< 
1*3 — 5T:feSo 

Ztt^T:^. ^(D)M^ltO. 1 — 6^;U/'J 'V hJUs iftClliO. 2 — 3^;U/'J K;U 
mzlXi7.^Ztit^X'^. ^(Dy^ltO. 1— 3^;u/'J'y h^Ux ^^(3(±0. 05-2^ 



4 



wo 2004/020090 



PCT/JP2003/01102S 



r'r>mt3: t:(Dit^t \^-cmmizm^ ^Z^it^-C^. 0 . 0 1 ~ 2 

/'J hJU. t#l3(i0. 0 5~1 ^^U/U hv'UWSLUo S/cis *^0^G)|bSII*|T 

~9 7 5 cm-\ 2^139 7 0~9 7 5 cm"') \Z\:l-<P^m-t^o Z(Dt:-<7{t. ^'J 

>7ni>^?5:ira)W«^^W^-b!:i.hs 94 0cm-M^ia ( 9 3 5~9 4 5 c m"^ ) 
Z(Dji'Dtj:^-^{t. 97 Ocm-''{m(D^-<7j:<0t,'\^^l^Zti.mzltmn^ 

(9 7 0cm-^<^i5<Dt:-'i7©i 0%i^Ta);^^-efeS) zttm^Li^o 

m&^^^^-^^t. 1 04 5 cm-'f^ifi (1 0 4 0~1 0 50 cm"') I3tf-^^W 
9 7 0 cm-'^^J£<©t^-'i7j:i9 t'J^^lVCli:. ittl3lillMfi*}tf-^/)m> (9 7 0 cm 



5 



wo 2004/020090 



PCT/JP2003/011025 



4 0 O^'C—S 0 O'C. U< 1*4 0 0 — 6 OCC^ ^#(31*4 5 0~5 5 0'C<7)>SJtl5 

muntiti. mm^^'cco^}^^^{t^ o~2 4 0^. m7&)^l:(D^^^^mt^ ^ 
~ 1 8 o'Cs J?* u < 1*8 0— 1 5 o'ccDiS^mmr'. 10^—2 4mmnt>Mo 

8a»%. 1 - 5 m»%x 'J >^ 'J >7u^mfih ut o . 1—5 mA%. mzit 
fiMii ur 0 . 2 ms%iUTx 0 . 1 mm%i.:JiTTfes o 

50'-350mV9v «k<9*fSL<li1 50-'300mV9x .m^flA^ 0 . 1 — 1 
cmVgx J:'9»SL<(*0. 3—0. 8cmV9s ^^^fflfimSI* 3 - 2 0 n m x 
.fc'9i?*U< 1*4-1 2 nmCDlSISl::fe^<fc-5(3-rSh.tl>o 

mK>S(3ffltN?)7Kf^<b*iSiaMii«(DJ^(c:i*x Mm:trxi|&«>ST>*J^ U^tb^SfSA^ 5 
0-350mV9x J:'9«f*U<l±1 50-300mV9x m^A^O. 1-1 c 
mV9x cfct)*?* U< 1*0.3 cm V9iii±s 4'*miaSI* 3 - 2 0 n m x ctO*? 
$U<I*7 — 2 0 nm<Z)iBffll3:^5:i)cl;^l3■ri)i:«J:t^o 

ftfeiiJf^lix tiE^ytx i*!|*x iJ'^^u-y h^*^fflu?)C:h/)<T§SA<x 4#i3x tit^cDm^l^ 

6 



wo 2004/020090 



PCT/JP2003/011025 



*^B«(z:J:i)7Km<b*ii^W±. JSJ^»iagA<2 5 0-5 0 ox. J: L < Ii3 0 
0''-4 5 0-C. ^E.M^^'SOMPa^ iff*U<fi3'-2 OMP a. 7Xm/7SmA<7K 
m/mTSG-SOOOL/L. JiK>n^L<{t^ 00--2 0 00L/L. *Jj;t/j«^ 

Pb^^ (lhsv) /)<o. 1 — 1 «k'9i?^u<(*o. 2~5/B^G)$5H/)^e>i@:i: 

-r7r->^^7K6 0gl38 5%U>^3. 6g {MMit^ iW) m) ^AP^T. 8 0»C 
I3AP||?IU. =M<b^'jaT'>3 9. 5g (;fc(lll&X (^) Sli). 45. e%mf&^JVl\^ 

9.79 immfmit^ m n^). 4 5 . o%mm--jTJi4. s 9 iB^^it^mm m 
m) 8 0''CT'mnLts:ti^h>mmL. ^eic:. 8 5%'j>^3. sg^mx-c. 



7 



PCT/JP2003/011025 
WO 2004/020090 



^;t>^J^7K6 0gi::8 5%U>^3. 1 g (mMit^ m m «:*OxT. 8 O'C 

9. 7gimmmi\:^m)m).4 5. 0%^^-'V^;U4. 7g (B*<b^^^(t*) 
m) ^tUX. 8 0'C-CiSi«^UJ5:A^e>)gft?U. ^io{Z. 8 5%'J>]^3. 2g^i}QXX. 
^^^TiitJ^bTx pH4. ^ (Oim^}^5 2 0 7 ^ntzo 

^;l->^7K6 0gl;:8 5%U>^3. 6g {mMit^ m) m) =&mT. 8 O'C 

[zimL. Emt^^J-:^^>^ 9.19 {^m^ w t^)^ 4 5 . 6%^^=ia-;i. h 

9. 6 g (!iaffift!!lj«<b^ (t*) ®iK 4 5 . 0%^K-'V<r;U4 . 7 g (B:*^<b^^(*^) 
%mA.. QO'C-Vmi^^J^ii'^^f^^^ ^^'-^ 8 5%U>^1 . 1 9€:*n^'C. 
^^T-SJO^Ur. pH4. 9CDtm#>S6 6 1 4«:^#feo 

>f :d->^K6 0 9i::8 5%'>) >^5 . 4 g immt^ i^) ^SQ^-^^ 8 OX 
lcmUHm<b^'J^^>4 0. Og (^fcHliiP: 4 5. 6%^^=iA-;uS 

9 . 9 g (l^ffi«iJ«<b^ (**) Si). 4 5 . 0%Mm-'V^;U4 . 8 g (B*^b=^^ m 
m) ^m7L. 8 0-C-cmJ^^^U«:*<e»)§JPPU ^e>(^. 8 5%'J>^5. 4g=S:*Pxr. 
^S^-e»;^UTx PH 2. 3(D*IJ#5?S6 6 1 8^f#feo 

^:t>55}fe7K6 0gi::8 5%'J>^6. 9g {mmt^ (♦*) i^) ^^O^"^^ 8 
lc»U.H^<b^V:^T^>4 0. 3g (*:IWX SiK 4 5 . 6%^^=iA-;uh 
9. 1 g {m^mmi\:^m)m). 45. 0%^m-'V>r;U4. 4g (B*^b^^ W 

mS*-eSi;^Ur. p H 1 . 1 (D*IJ^>^S5 2 0 9$:^#feo 

^'7^>^lft7K6 0gi::8.5%'J>m3. 6g (HSl^^b^ (*it^) i^) ^^Q^"^^ 8 
llAOlftU. =^<b^'>I^T=>3 9 . 5 g (*I«X (**) li). 4 5 . 6%^^=i/N*^U b 
9 . 7 g {mmmmit^ m m).4 5. 0%m^-'V^^U4 . S g (B*<b^^ 
Si) ^*Dx. 8 0XTit*tL?5:;b<e>§ft?b. ^blC. 8 5%'J>^3. 6g«:mT. 

8 



wo 2004/020090 



PCT/JP2003/011025 



m^^-cm^Lfz^. <72L>m3o. og immit^ m m) ^m^x. pho. e 

-<7|->3:5J^7K6 0g(;i8 5%U>^7. 1g (M^^b^ 8^)s ^ Ji>^3 0 . 0 
g (lia^<b^ im m) ^tUyLT. aO'ClZtmL. 45. 6%^m=3A*;US9. 7g 

inmpmit;^ im m). 45. o%m^-^i^^}i4. sg (a^^b^^^^ m) 

i^x (NH4) 6M07O24 • 4H2O) :&^)Dx.T>§j^L. pH3. 7(Dmn)^6 6^ 0^ 

mi^m^^^>^iftiz^*)mm[.rzo RENisHAWttii^sYSTEM-i 000 

mm^^>lZJ:^-CH e - N e U — tf-^M 2 c m-\ >iiJ^X7K'y h 1 

Oyum^. mtamme o^Tis^uiy^uyco m^me eos. 5207. 6614. 

66 1 8. 5 20 9x 6 60 7. 6 6 1 0(3[);iiJ^^£m$:El 1 ~7lc:^ti^*L^U/co 

>(z:*rr^^'j y^xD^^jitt (Mo/protb). u x^jtrs^u 

I3/\*;U hJJdiU^-'y'trJUCD^ItfD^vfUib ((Mo + Co + Ni ) /PcDhb). ^JA'^U 
hiS<i:lf-^y'T)l<D'^mzM-t^'E*J ZffXD'EJltt (Mo/ (Co + N i ) (Dtb). p 

^©^^©1 0%iaT<7)t::-'$'^^-ro J&ifex :^T(7)tI^^;]g-C 1 04 0-1 050cm 

>^7=>/'J>(D^Mb6<2. 5~7. o-efeo. 'j>(c:M-ri>^uy7=>x 

<r;KD^H-|3Mt-i»^'j:^7=>(Z)^;UJtA<2. 2~2. 8-efeOs *I 
nm(DpHti^2--5X'&^m^lZ. 9 3 5~9 4 5 c m"' 1 9 7 0 — 9 7 5 c m-^Z 2 



9 



wo 2004/020090 



PCT/JP2003/011025 



t-. tm)ScDpHA<3-5Tfci>ii^l::. 9 3 5-9 4 5 cm- i:9 7 0-9 7 5 cm 
-Mc2oCD^^>^^05t^-^ 1^ 'y^^^U^ ^ P,. 9 7 0-9 7 5 cm-^Otf-^ 
h-yy/)<9 3 5-9 4 5cm-'(Z)^*vJ:'9t,3^l< (?g<) «:i>3i:6^*>/)^2.o 



[an 





#6605 


#5207 


#6614 


#6618 


#5209 


#6607 


#6610 




Mo/P(Dtk 


4. 29 


5. 04 


6. 30 


2. 82 


2. 19 


4. 32 


4. 12 




(Mo+Co+Ni) 


6. 03 


7. 05 


8. 96 


3. 97 


3. 03 


6. 14 


5. 84 




Mo/{Co+Ni) 

a>tk 


2. 47 


2. 51 


2. 37 


2. 46 


2. 60 


2. 36 


2. 41 


1 


dH 


3. 4 


4. 1 


4. 9 


2. 3 


1. 1 


0. 6 


3. 7 




935-' 

945cm~'' 
















965— 
975cm"^ 












1 





(i r-7;u^±^^^ii^i' 1/1 6" Som^U'v S^I^-CfeO. M^^^^IR^J*-^- 
•;^.J^Ufctba®?a2 5 1-26 2m Vg. m^S2-6 0 nm(Dl5H(D$l!ffL^0 . 
65-0. 6 6cmVg. 4.*mS7. 8-8. 3 n mTrfei>o ^JS^ 1 3 O'C 

6 0 5. <tt«£5 2 0 7. ft4j«6 6 1 4. M<«6 6 1 8. ttliS5 2 0 9. Ml«6 6 0 
7. Mi®6 6 1 0) ^Pi^Ufco 3tie.<Dft4i«(7)tS*%;«. M^^'X^R^r^-Ciil^Ufctb 
iS®ffl. .mi£S2-6 0 nm(Di5Sia)*BffL^« • ^^m\M^^ 
2l3*i^to?>o 



10 



wo 2004/020090 



PCT/JP2003/011025 



1^2] 




fmeeOS. 66 1 4. 661 8. 6607. 6 6 1 0^ Som^U^v 

-I:(*iniiSIE2 0kV. y«)^0. IMA. tf-Ag1 OMm^I^T^B^ifSlcm 

^:&^l*Ur. ^iUfcgl*X*^^>i'J^trMo. Co. Ni . AT. Pa)^^«:lS 

M o/A K C o/A 1 . N i /A 1 . P/A 1 . M o/P(7)?il^hb^ 1 0 . ^(DtiiP 
HM^^i^PS^b^cia^^Sl^l^^bfeo l!ltiS6 6 0 5. 6 6 1 41*. iTOM^Iilhb^ 



11 



wo 2004/020090 



PCT/JP2003/011025 





#6605 


#6614 


#6618 


#6607 


#6610 


Mo/AI 


0. 199 


0. 169 


0. 267 


0. 254 


0. 238 


Co/AI 


0. 169 


0. 129 


0. 224 


0. 192 


0. 136 


Ni/AI 


0. 138 


0. 178 


0. 269 


0. 154 


0. 122 


P/AI 


0. 259 


0. 191 


0. 228 


0. 437 


0. 135 


Mo/P 


O. 182 


0. 308 


0. 357 


0. 207 


0. 288 



WMmmtit. 1^5^:0. 57m%.S^:0. 9 2 7 7 g/cm\ ^^M^ : 

2.51 m»%. mm^ : i o e om^P pm. i o%®ai)M : 3 1 5 o%§ 

thi^ : 4 1 O'C: 9 0%gttl)^ : 5 2 4'>C-efe?.o 7Km<bfiSSiCDSP&ld^ 1 0 0 

mtmmt: i mR%^^rdmzT:mt,imL. T^mitmrn^j^^^i'^i^^ ^^^^^ •• ^ 

9 9%iik±.7m^i3:Q- 0MPa.)?S^Fa^:2. 0 h r-\ 7K«/7^^ Mb : 
2 3 0NL/LiiU/coSi:5>g^3 5 0-C. 3 7 O'C. 3 9 0-C-trti?XU/c^)*4^G) 

^^^^to. ft4(«6 6 1 0 ( 1 0 0 ) UThb^Ufe^Sm^ffiWIiWSli^ t 

T^2lc:#f-ttT^j^bfco 

^±(DflJffl"5Ifl&l4 



12 



PCT/JP2003/011025 
WO 2004/020090 



tI^>!S(7)^^>^^'^^ HU*<x 9 6 5 cm-^/)^e,9 7 5 cm-^(DFB^i::i^-'> 

3. tm^^a)7^>^^^^'^»^^^*'^ 93 5cm-^/)^C>9 45cm-^(DPB^I^tf-^ 
S>v^^*U 9 6 5 cm-^*^e,9 7 5cm-^©F^(Dtf-^S'V>^/)^. 93 5cm-^ 

9 4 5 cm-(7>F.^a)e-^ K '^^.i: 0 t^iMi^m IClB«c(D7KIHb*gSSMi^© 

4. tB*$)?g(Z)^y'>:»7fe^'<^ Wl-A^ 96 5 cm-^*^e,97 5cm-^(DFp^^^)t:-^ 
h .v^cfc O^^f&lM 0 4 0 cm-^/)>f> 1 0 5 0 cm-^tDP^IC^^ti-^ K ^yy^^-t^tiK 
^tdt. 1 040cm-^*^b1 0 50cm-^a)Pa^(Dtf-1>K»v^^^^'5^l'^SS*^1'- 

5. *it^;«4'CD'J>i;:Wi.^uax>(D^MbA<4. 1-6. s-cfeo. 'J 

^Bi$>^g©pHA<3~5-efci.i«^iii [zim(D7mi\Mmm(omMi3'^o 

13 



wo 2004/020090 



PCT/JP2003/011025 





PCT/JP2003/011025 



WO 2004/020090 




2/7 




PCT/JP2003/011025 



WO 2004/020090 




wo 2004/020090 



PCT/JP2003/011025 





5/7 

m.^^mm, mm) 




PCT/JP2003/011025 



WO 2004/020090 




1/1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/11025 



A CLASSIFICATION OF SUBJECT MA l iiiK 

InTci' B01J27/19, B01J31/02, C10G45/08 



Accoiding 



to Inteniational Patent Qassification (IPQ or to both national dassification and IPC 



B. FIELDS SEARCHED . . , =-rv 

Minimum documentaUon seaiched (dassl fiation system tollowed by class.ticat.on symbols) 



Int.Cl' B01J21/00-38/74 



rpoc.mcntations.^edotH».gm. ^<^ -y"r 

SS^SiSSTsSll Koho ^971-2003 aitsuyo Shi^ Torolca KOho 1996-2003 
I Bcctn,nic data base consulted during .l.em»en.aUonalse,n=h (name ot dam ba se an^ 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, wheie appropriate, of the lelevant passages 



EP 1172141 Ai (JAPAN ENERGY CORP. J, 

16 January, 2002 (16.01.02), 

Claims 1, 6 to 8; Par. Nos. [0026], [0028] 

& WO 00/62924 Al 

Claims 1, 6 to 8; example 1, comparative 
example 2 



Relevant to claim No. 



1-5 



□ 



Further documents are 



listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
document defining the general sUte of the art which is not 
considered to l>e of particular relevance „ 
I -r cariicr document but published on or after the miemational fihng A 

^uracnt which may throw doubts on priority claira(s) or which is 
cited to establish the publication date of another citation or other t 
special reason (as specifled) 

dl^mcntrefcfringto an oral disclosure, use. exhibition or other 

dement published prior to the intemaUonal filing date but later 
than the priority date claimed 



later document published after the international fihng date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory undeiiying the invenuon 
document of particular relevance; the claimed invention cannot be 
considered novel oi cannot be considered to involve an inventive 

step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combinaUon being obvious to a pcison skilled in the art 
document member of the same patent family 



■ Date of the actual completion of the international search 
17 November, 2003 (17.11.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Dale of mailing of the intemaUonal search report 

02 December, 2003 (02.12.03) 



Authorized officer 



Telephone No. 



Form PCn'/lSA/210 (second sheet) (July 1998) 



mmmms^ pct/j po 3/1 i o 2 5 



A, ?m<om,-t^^wt<r>^m (sii^itsfiMfi ( 1 p c) ) 

Int. CI' B01J27/19, B01J37/02, C10G45/08 



SaaESrttofc^/MSiSJlEj. (Bi^^STi^S (I PC) ) 

Int. CI' BO 1 J 2 1/00-38/74 



B2|cSllffl«TlS^» 1922-199 6¥ 

B2f=®4iMSIffl«ff3g^« 1971-200 3^ 

B 3(cffllE«l:|lffllgfSg^« 1994-2003*^ 

B*®llffli8f|gS^<i^« 1996-200 3¥ 



EP 1172141 Al (JAPAN ENERGY CORPORATION) 

2002. 0 1. 1 6, f»3}^^l, f»*356-8. [00261. [0028] 
«&WO 00/6 2 9 24 Al, W^^l. lt5j?^6-8. 
mSCail. ttlt55<?y2 



1-5 



□ c«iro»i5*Jwt>S:itt*s5iJ^$*fCv^5. 



roj pSJciiiKij^. mm. m.yv^^z.-m'Bcir^rsciSi 



r&j (^-^N-T'^'KT'r 5 y-3CS6 



17. 11. 0 3 



02.12.03 



B*H<RFfFfr ( I S A/J P) 
SOES^ 100-8915 




4 G 



3 12 9 



®iS#-§- 03-3581-1101 i^ll 3 4 16 



^^:PCT/ I SA/2 1 0 {^2-i-v?) (1 9 98^7^) 



